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Description 



[0001] The present invention relates to the sector of 
packaging for optical devices and in particular relates to 
a method for performing fixing inside a container for 
optical connection components. 
10002] For the purposes of the present patent applica- 
tion an optical connection component is understood as 
being a component suitable for connecting optical fibres 
together, for example: an optical coupler, an optical iso- 
lator, an optical divider or other passive optical devices 
More generally, an optical connection component is 
defined as being any optical component in which there 
IS at least one optical fibre carrying the optical signal in 
the component itself and at least one optical fibre 
emerging from it. 

[0003] Passive optical netvt^orks, referred to as PONs 
are networks which have arranged in them several units 
allowing the subdivision and distribution of a certain 
number of optical channels into a multiple thereof using 
a plurality of the said passive optical devices. The latter, 
inside the said units, are organized in turn inside 
boards, conventionally known as trays, which contain 
them and on which they are fixed. 
[0004] The structure of the units which contain the 
trays or boards varies depending on the type of design 
but fundamentally said units have a certain nun*er of 
trays mounted on a single support 
[0005] The tray or board or container which houses 
the optical connection device is made, depending on 
the design, of plastic or metallic material and in general 
comprises a base, on which the said components are 
arranged, and a lid; the base and the lid are locked 
together by means of suitable closing means. 
[0006] Moreover, this hoard may also have inside it a 
mechanism for wrapping or accommodating in a suita- 
ble manner the sections of excess fibre which are con- 
nected to the component inside it; in fad. the optical 
components may be curved only up to a certain mini- 
mum radius of curoature, othenwise signal attenuation 
or even damage to the fibre structure occur. Therefore 
in some cases it is advisable to keep inside the said 
trays some sections of excess fibre which are aaanged 
so that the signal inside the fibre is not subject to exces- 
sive attenuation or the structure of the fibre itself is not 
damaged, in addition to allowing the operations involv- 
ing welding of the fibres themselves to be easily oer- 
formed. 

[0007] Among the given optical connection compo- 
nents, the junctions between sections of optical fibres 
are performed commonly using special apparatus which 
performs intimate bonding of the ends of the two fibres 
by means of butt welding, so as to minimize the signal 
attenuations due to the connections themselves; each 
weWing point thus provided is encapsulated in a protec- 
tive packaging. Said welding points in this way are pro- 
tected and forming a type of optical connection 
coniponent provided with a protective packaging. Then 
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said junctions are inserted into the various trays in 
accordance with a suitable logic for optimization of the 
spaces inside them. 

[0008] As regards planar waveguide optical compo- 
nents, these are usually encapsulated in silicone rubber 
or in an equivalent elastomeric material so as to ensure 
adequate protection against both mechanical and envi- 
ronmental stresses. The component with the silicone 
packaging is then inserted into the actual package 
which has the function of rigidly supporting the conno- 
nent itself. 

10009] In both cases described above, the compo- 
nents inside their packages are inserted inside the trays 
by means of silicone bonding agents or adhesives 
Then the trays are closed and fixed onto the appropriate 
supports of the various units inside the passive ortical 
networks (PONs). ^ 
[001 0] The Applicant has ascertained that the assem- 
bly operation for the components inside the trays is 
sometimes difficult, since the latter do not have large 
spaces inside them for insertion of these packages the 
volume of which is often considerable. Moreover in view 
of their rigidity, handling them is nevertheless romplex 
during insertion. Finally, fixing them inside the tray, by 
means of said silicone bonding agents or adhesives 
may not satisfy the requirements of reliability over time 
as a result of the action of external agents which could 
modify the characteristics thereof 
[0011] US Patent No. 4,373.776 describes a protec- 
ton unit for optical components such as junctions 
b^n optical fibres and optical attenuators inside 
which a plurality of trays is fixed, by means of hinges to 
the centre of the base of the unit itself. These trays 'are 
in the form of thin boxes and are ananged, parallel to 
one another, transversely on the base of the unit and 
have inside them the said junctfons between optical 
fibres and optical attenuators. The sections of fibres 
emerging from each tray are channelled into two guides 
arranged longitudinally on both sides of the base of the 
unit. 

^12J Each tray has inside it a fastening support for 
the said components comprising a strip of elastomeric 
material which has a plurality of transverse recesses 
formed on its surface inside which the components 
themselves are inserted by means of pressure. Follow- 
ing insertion of the components, a closing element cov- 
ers the trays in the zone occupied by the strip of 
material which retains the components themselves 
helping further to fix them in the tray. 
[001 3] This strip of elastomeric material may be made 
by means of extrusion or by means of fusion and prefer- 
ably IS composed of expanded rubber 
[0014] US Patent No. 5.519.804 describes a tray 
inside which a device for retaining optical connection 
components, in particular for junctions between optical 
fibres. IS removably inserted. This device comprises a 
layer of elastomeric material in which U-shaped 
recesses containing the said junctions are formed The 



CID: <EP 0903594A1_l_> 



2 



3 



EP 0 903 594 A1 



4 



tray also has inside it a device for wrapping the sections 
of excess fibre emerging from the various connectors 
arranged in the tray. 

[0015] According to the present invention it has been . 
found that, by manufacturing a packaging for covering 5 
an optical connection component from an elastomeric 
material, such as silicone rubber for example and in a 
shape geometrically suitable for inserting it and binding 
it by means of interlocking engagement into a container, 
it is possik)le to avoid using an actual rigid package for io 
the component itself. In tact, the latter is inserted with its 
ruk^er covering inside the trays and suitak)ly fixed 
inside. Assembly of the tray and the components inside 
it is facilitated and the packaging of elastomeric material 
provides the components inside it with the necessary 75 
protection from mechanical and environmental 
stresses. 

[001 6] According to a first aspect thereof, the present 
invention relates to a method for performing fixing inside 
a container for optical connection components, charac- 20 
terized in that it comprises the following steps: 

providing a protective packaging made of elasto- 
meric material encapsulating at least one optical 
connection component: 2S 
inserting said packaging containing said at least 
one component inside said container; 
closing the container. 

[001 7] In particular, this step of providing a protective 30 
packaging made of elastomeric material encapsulating 
at least one optical connection component comprises: 

inserting an optical connection component into a 
moukJ of suitable shape for sut^sequent positioning 3S 
of said packaging in the container; 
filling the mould with the material forming the pack- 
aging in the fluid state; 

cross-linking the material forming the packaging 
with the component inside; 40 
extracting the packaging itself from the mould. 

[001 8] In particular, said step of inserting said packag- 
ing containing said at least one component inside said 
container comprises: 45 

binding by means of interiocking engagement the 
packaging containing the conrponent into the con- 
tainer; 

Preferably the operation of filling the mould is per- so 
formed by means of injection moukiing. 

[001 9] In particular, said elastomeric material forming 
the packaging is a resin with a cross-linking tempera- 
ture lower than 80*'C. an operating temperature range of ss 
between -40''C and +85*'C and a Shore hardness factor 
A of less than 40. 

[0020] Preferat^iy. this elastomeric material forming 



the packaging is a silicone resin. In particular, this mate- 
rial is a silicone acrylic resin cross-linking at ambient 
temperature. 

[0021] According to a further aspect thereof, the 
present invention relates to a container for optical con- 
nection components, characterized in that it comprises 
a base into which at least one packaging made of elas- 
tomeric material arvi incorporating at least one optical 
connection component is inserted, and a lid for the con- 
tainer itself, means for closing the container itself and 
means for fixing this packaging being arranged between 
said base and said lid. 

[0022] Preferably said packaging is further provided 
with at least one seat for removable insertion of an addi- 
tional optical connection component. 
[0023] In particular, said base has a substantially 
semi-circular shape and comprises a vertical rim 
present substantially along the entire perimeter thereof, 
two openings allowing the fibres to enter and leave the 
container in the vicinity of both the ends of the straight 
skie in the rim. and along the rim a plurality of elements 
for guiding the fibres along an obligatory peripheral path 
inside this base. 

[0024] In particular, said lid comprises a vertical rim. 
along its entire perimeter, matching the corresponding 
edge of the base. 

[0025] In particular, said packaging comprises a rear 
portion incorporating inside it the said optical connec- 
tion component, a front portion which has said at least 
one seat on its upper surface, and a central portion in 
which means for performing fixing to the container are 
arranged. 

[0026] Preferably said incorporated component is 
arranged transversely in the rear portion and said at 
least one seat is arranged transversely over the entire 
width of the packaging itself in the front portion and on 

the upper surface. 

[0027] In particular, said at least one seat comprises 
a recess with a rounded arxj widened bottom for com- 
fortably housing the component, said recess having a 
narrow upper part for insertion with pressure cuid 
securely fixing the component itself inside. 
[0028] Preferably said fixing means are fixing means 
of the interlocking type. 

[0029] Preferably, said means for closing the container 
itself and said fixing means for this packaging conprise 
in the central zone of the base itself a pedestal of sub- 
stantially rectangular shape for resting the packaging on 
the base itself and two vertical cylindrical pins which are 
centrally holed and arranged alongside one another on 
this pedestal, on the bottom surface of the lid a locating 
element for the upper surface of the packaging with a 
shape and dimensions corresponding to those of the 
pedestal and two holes aligned in a position corre- 
sponding to that of the pins, and on the packaging in the 
central portion two aligned through-holes arranged 
opposite the pins present on the base. 
[0030] Alternatively, said means for closing the con- 
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talner itself and said means for fixing this packaging 
comprise in the central zone of the base a lug with a 
substantially rectangular shape and short sides which 
are rounded and two vertical cylindrical pins which are 
centrally holed and arranged alongside one another on 
the sides of the lug, on the Ixjttom surface of the lid an 
abutting element with shape and dimensions corre- 
sponding to those of the lug and two holes aligned in a 
position corresponding to that of the pins, on the pack- 
aging in the central portion a through-opening with 
shape and dimensions equivalent to those of the lug on 
the base, and two vertical aligned recesses located 
opposite each other on the sides of the packaging and 
arranged opposite the pins present on the base. 
[0031] Preferably, this component incorporated in the 
rear part of the packaging is a planar optics splitter and 
the component removably inserted in the seats is an 
optical junction or a fused-fibre coupler or optical atten- 
uator. 

[0032] According to a further aspect thereof, the 
present invention relates to a device for performing fix- 
ing to a container and for protection of optical connec- 
tion components, characterized in that it has a 
packaging made of elastomeric material and compris- 
ing at least one optical connection component incorpo- 
rated inside it and means for performing fixing to said 
container. 

[0033] Preferably, said packaging further comprises at 
least one seat for removable insertion of an optical con- 
nection corrponent. 

[0034] In particular, said packaging comprises a rear 
portion incorporating inside it the said optical connec- 
tion component, a front portion which has said at least 
one seat on its upper surface, and a central portion in 
which said means for performing fixing to a container 
are arranged. 

[0035] Preferably said means for performing fixing to 
a container are fixing means of the interlocking type. 
[0036] In particular, said incorporated component is 
arranged transversely in the rear portion and said at 
least one seat is arranged transversely over the entire 
width of the packaging itself in the front portion arxi on 
the upper surface. 

[0037] In particular, said at least one seat comprises 
a recess with a rounded and widened bottom for com- 
fortably housing the component, said recess having a 
narrow upper part for irjserting with pressure arKi 
securely fixing the component itself inside. 
[0038] Preferably, this component incorporated in the 
rear part of the packaging is a planar optics divider and 
the component removably inserted in the seats is an 
optical junction or a fused-fibre coupler or optical atten- 
uator. 

[0039] The present invention will be described below, 
by way of example, with reference to the accompanying 
figures in which: 

Figure 1 shows a perspective top view of the con- 



tainer for optical connection components with 
inside it the packaging containing these compo- 
nents, in accordance with an err^odiment accord- 
ing to the present invention; 

5 Figure 2 shows a top view of the container accord- 

ing to Figure 1 , without the lid; 
Rgure 3 shows a cross-sectional view of the same 
container according to Figure 2, along the plane 
indicated by A- A in the same figure; 

10 Rgure 4 shows a perspective top view of the pro- 
tective packaging illustrated in Rgure 1 ; 
Rgure 5 shows a perspective top view of the con- 
tainer for optical connection components with 
inside it the packaging containing these compo- 

15 nents. in accordance with a further embodiment 
according to the present inventfon; 
Rgure 6 shows a top view of the container accord- 
ing to Figure 5, without the lid; 
' Figure 7 shows a cross-sectional view of the same 

20 container according to Figure 6, along the plane 
indicated by B-B in the same figure; 
Figure 8 shows a perspective top view of the pro- 
tective packaging illustrated in Figure 5. 

25 [0040] It should be noted that the number and the type 
of components shown inside the tray must not be 
regarded as a limit for a specific configuration; for the 
purposes of the invention the particular combination 
desCTibed and realized with the given number of compo- 
se nents is substantially uninfluential. In fact, any further 
combination may be realized using the same teachings 
of the present invention. 

[0041] Furthermore, the accompanying figures illus- 
trate two embodiments of the container for optical con- 

35 nection components, referred to above as a tray, and the 
protective device obtained with the method forming the 
subject of the present invention; these embodiments 
are examples but are not limiting in that the method is 
equally applicable to other types and forms of contain- 

40 ers. 

[0042] With reference to Figures 1 to 4, this embodi- 
ment of the container is made of plastic or metallic 
material. In particular, it comprises a base 2 on which 
the components are arranged inside the packaging 4, 

45 and a lid 3 of corresponding shape. Both the base and 
the lid may have a perimetral rim so as to form a box-like 
element inside which said packaging 4 is inserted. 
Means for closing the container itself are provided 
between said base and said lid. 

so [0043] Figures 1 , 2 and 3. in particular, show an exam- 
ple of embodiment of the said base 2, which has a sub- 
stantially semi-circular shape, comprising a vertical rim 
21 present substantially along the entire perimeter 
thereof and two vertical cylindrical pins 22 and 23 which 

55 are axially holed and arranged alongside one another in 
the central zone of the base itself. In the vicinity of both 
the ends of the straight side 24 of the semi-circumfer- 
ence there is a short section where the vertical rim 21 is 
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interrupted, so as to form two openings 25 and 26 allow- 
ing the fibres 1 1 to enter and ieave the container. 
[0044] Elements 27 for guiding the fibres 1 1 along an 
obligatory peripheral path inside the tray are arranged 
along the rim 21 of the base. These elements are illus- 
trated by way of example in the form of tongues which 
extend from the rim 21 . In the central zone of the base 
there is a pedestal 28 of substantially rectangular shape 
for supporting on the base a packaging 4 containing the 
optical connection components. 
[0045] The lid 3 comprises a vertical rim 31 . along its 
entire perimeter, matching the corresponding rim 21 of 
the base 2, two holes 32 and 33 aligned in a position 
con^esponding to that of the pins 22 and 23 of the base 
2 and a locating element 34 arranged on its bottom sur- 
face, with a shape and dimensions corresponding to 
those of the pedestal 28 of the base 2. 
[0046] The aforementioned means for closing the con- 
tainers comprising, by way of example, screws, pres- 
sure pins or equivalent closing elements which are 
inserted between the lid 3 and the base 2. Moreover, 
these closing means may be arranged along the edge 
of the container and be in the form of clips for fastening 
the k>ase 2 and the lid 3, or elements for interlocking the 
two rims 21 and 31 of this base and this lid, or adhesive 
element and similar element. 

[0047] Figure 4 shows in detail the packaging 4. made 
of elastomeric material and incorporating inside it at 
least one optical connection component 41. It has a 
substantially parallelepiped shape, divided up into three 
portions: a rear portion, incorporating inside it said opti- 
cal connection component 41 , a optional front portion 
comprising by way of example on its upper surface two 
seats 42 for removable insertion in each of them of an 
additional component 43 and a central portion in which 
the means for fixing to the container are arranged. 
[0048] These fixing means may be of the chemical 
type, for example glues or adhesives which are 
an^nged on the surface of the packaging 4 and secure 
{ the latter 'between the lid 3 and the base 2; they may be 
of the mechanical type, for example screws, pins or 
equivalent means which are inserted in the packaging 
and secure it between the base and the lid themselves, 
or else clips, bands or seals which f ix the packaging on 
the base or the lid. Moreover, layers of velcro arranged 
between the packaging and the t>ase or the lid may be 
used. 

[0049] Preferably, however, these fixing means are fix- 
ing means of the interlocking type. i.e. the packaging 
has a shape which allows it to be inserted with interlock- 
ing engagement into the container. In particular, in said 
embodirnent, these means comprise on the packaging 
two aligned through-holes 44 and 45 arranged opposite 
the pins 22 and 23 present on the base. 
[0050] The rear portion containing the component 41 
is slightly raised from the basie 2 in view of the presence 
of the pedestal 28. so as to allow any thermal expansion 
of the packaging in the zone in which the eventually 



mechanical stresses from said thermal expansion may 
produce attenuations of the optical signals or damages 
to the component incorporated inside it. 
[0051] Said seats 42 are arranged, parallel to one 

5 another, transversely over the entire .width of the pack- 
aging. Preferably they comprise a recess with a 
rounded and widened bottom for comfortably housing 
the component; the narrow upper part of the recess 
allows the component itself to be fixed securely. 

10 [0052] With reference to Figures 5 to 8. this embodi- 
ment of the container is made of plastic or metallic 
material. In particular, it comprises a base 2* on which 
the components inside the packaging 4* are arranged, 
Bjnti a lid 3* of corresponding shape. Both the base and 

15 the lid may have a perimetral rim so as to form a box-like 
element inside which said packaging 4* is inserted. 
Means for dosing the container itself are present 
between said base and said lid. 

[0053] Figures 5. 6 and 7 show, in particular, an 

20 embodiment of the said base 2* comprising a vertical 
rim 2V present substantially along the entire perimeter 
thereof, two vertical cylindrical pins 22* and 23' which 
are centrally holed and arranged alongside one another 
in the central zone of the base itself. In the vicinity of 

25 both ends of the straight side 24' of the semi-drcumfer- 
ence there is a short section where the vertical rim 21 ' 
is interrupted so as to form two openings 25' and 26' 
allowing the f bres 1 1 to enter and leave the container. 
[0054] Elements 27' for guiding the fibres 1 1 ' along an 

30 obligatory peripheral path inside the tray are arranged 
along the rim 21' of the base. These elements are illus- 
trated by way of example in the form of tongues which 
extend from the rim 2 V and are three in number for each 
side in question. The central zone of the base has a lug 

35 28' of substantially rectangular shape and with the short 
sides rounded, for inserting with interiocking engage- 
ment a packaging 4' containing the optical connection 
conrponents onto the base. 

[0055] The lid 3' comprises a vertical rim 31 '. along its 

40 entire perimeter, matching ttie corresporxiing rim 21' of 
the base 2\ two aligned holes 32' and 33' in a position 
corresporxjing to that of the pins 22' and 23' of the base 
Z and a locating element 34' arranged on its bottom sur- 
face, with shape and dimensions corresponding to 

45 those of the plate 28* of the base 2'. 

[0056] Figure 8 shows in detail the packaging 4' made 
of elastomeric material and incorporating inside it at 
least one optical connection component 41*. It has a 
substantially parallelepiped shape and is divided up into 

so three portions: a rear portion, incorporating inside it an 
optical connection component 41 '; a front portion com- 
prising by way of exarrple on its upper surface two seats 
42* for removable insertion of an additional component 
43* in each of them; and a central portion in which the 

55 means for performing fixing to the container are 
arranged. 

[0057] These fixing means may be of the chemical 
type, for example glues or adhesives which are 
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arranged on the packaging 4' and which secure the lat- 
ter between the lid 3' and the base 2'; they may be of the 
mechanical type, for example screws, pins or equivalent 
means which are inserted in the central porton of the 
packaging and secure the latter between the base and 
the lid themselves, or else clips, bands or seals which fix 
the packaging on the base or on the lid. Moreover, lay- 
ers of Velcro arranged between the packaging and the 
base or lid may be used. 

[0058] Preferably, however, said fixing means are fix- 
ing means of the interlocking type. i.e. the packaging 
has a shape which allows it to be inserted with interlock- 
ing engagement into the container. In particular. In this 
embodiment said means by way of example comprise 
on the packaging a through-opening 46' with a shape 
and dimensions equivalent to the lug 28' of the base 2', 
two vertical aligned recesses 44' and 45' facing each 
other on the sides of the packaging and arranged oppo- 
site the pins 22' and 23' present on the base, 
[0059] Advantageously, this rear portion of the pack- 
aging has a thickness slightly smaller than the remain- 
der of the packaging so as to form an empty space 
between the packaging and the base 2' In the zone 
where the component 41 • is incorporated and therefore, 
in a similar manner to the first embodiment, any thermal 
expansion of the packaging in the sensitive zone off the 
component incorporated therein is permitted. 
[0060] Said seats 42* are an-anged. parallel to one 
another, transversely over the entire width of the pack- 
aging. Preferably they comprise a recess with a 
rounded and widened base for comfortably housing the 
component: the narrow upper part of the recess allows 
the componerit itseff to be securely fixed. 
[0061] From the above description of the structural 
characteristics of the elements which make up the 
present invention, the steps, described hereinbelow, of 
the method for fixing qptical connection components 
inside containers are highlighted. 
[0062] The Initial step of manufacturing a protective 
packaging 4 or 4* from an elastomeric material incorpo- 
rating an optical connection component 41 or 41 ' of the 
type indrcated above consists basically In a moulding 
method. This method is typically performed by means of 
injection moulding, i.e. introduction of a material in the 
pressurized fluid state into the mould inside which the 
component to be encapsulated has been previously 
inserted. Similarly this moulding operation may be per- 
formed by means of casting, i.e. the material to be intro- 
duced into the mould is not pushed by pressure means, 
but IS introduced by means of simple gravity or pouring. 
[0063] This is followed by the step consisting in cross- 
linking of the material with consequent rigidification of 
the packaging with the component inside. This step is 
generally performed at ambient temperature, in view of 
the characteristics, indicated in detail below, of the 
materials used. Therefore, extraction of the packaging 
from the mould allows the actual protection device for 
the optical connection component to be obtained. This 



component is no longer extracted from the packaging 
which is its proper protective packaging. These compo- 
nents are advantageously planar waveguide splitters or 
dividers or fused-f ibre couplers. 
5 [0064] This packaging, moreover, may have formed 
on it the alx)ve-descrlbed seats 42 or 42' for removable 
insertion of additional optical components 43 or 43', 
which may be inserted Into or extracted from the con- 
tainer subsequently. These components may be advan- 
ce tageously optical junctions or optical attenuators which 
are placed in PON networks also in a step following the 
step of embedding the component in the packaging. 
[0065] Subsequently the tray is assembled so as to 
contain the packaging inside it. For this purpose the 
IS means for closing the container itself and the fixing 
means for this packaging cooperate with each other for 
complete assembly of the tray. 

[0066] In fact, in the embodiment illustrated in Figures 
1 to 4. the packaging 4 is inserted into the base 2 of the 
20 container in a stable manner by inserting the pins 22 
and 23 arranged on the base itself into the holes 44 and 
45 present in the packaging. The fibres 11. which are 
joined to the components embedded in the packaging 
41 and to those 43 inserted with interlocking engage- 
rs ment into their seats 42. are arranged perimetrally on 
the base of the container and. in this position, retained 
by the tongues 27 being kept curved by an amount 
which is vyfithin the permitted limits, otherwise the signal 
inside them would be lost or the fibre itself would deteri- 
30 orate. Moreover, by placing the lid 3 on the base 2 and 
fixing it via the said means described, the packaging 4 
is further secured inside by pressure. 
[0067] In the embodiment illustrated in Figures 5 to 8. 
the packaging 4' is inserted in the base 2' of the con^ 
35 tainer stably by inserting the lug 28' into the opening 46' 
present in the packaging. The two vertical aligned 
recesses 44* and 45* receive the pins 22' and 23', help- 
ing to fix the packaging stably. The fibres 11* are 
arranged perimetrally in the base Z as in the previous 
40 embodiment and. moreover, by placing the lid 3' on the 
base 2' and fixing it thereon via the said means 
described, the packaging 4' is further secured inside by 
pressure. 

[0068] The elastomeric material forming the packag- 
es ing is a resin which is suff idently elastic to allow the 
packaging to dampen the mechanical stresses which 
couW influence the component inside it. Similarly the 
characteristics of the resin must effectively protect the 
component from sudden changes in temperature and 
50 from moisture. Moreover, moulding of the packaging is 
performed with the resin itself in the flukJ state and 
therefore it is necessary that the resin should have a flu- 
idity index sufficient to enable this operation to be easily 
performed. 

5s [0069] Substantially the prefen-ed characteristics 
which this elastomeric material must be able to satisfy 
are listed below: 
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cross-<»nKjng temperature lower than 80**C; 
effective operatng temperature range from •AO^'C to 

Shore hardness factor A less than 40. 

[0070] A rreterial which is suitable for this purpose 
and wfKti satisfies these characteristics is a silicone 
resin wh*c^ cfoss-links at ambient lenperature. and in 
particular the Applicant has verified the use of a silicone 
acf yliC resm called Silastic S RTV™ (Dow Corning), 
[0071] Rom the above structural and functional 
desapt)on of the present invention emerge in particular 
the pacKag'og tor covering the optical connection com- 
pon9it&. made of silicone rubber, or more generally 
made oi one of the materials satisfying the afbremen- 
tiOTKid cnaractefistics. has a shape geometrically suita- 
ble tor nscrtion t>y means of interlocking engagement 
into a contains ttvs makes it possible to avoid the use 
of an actual rig<j package tor the component itself, as is 
coriventionaUy the case, and the material allows the pro- 
tection of the components against both mechanical 
stresses and ervronmental stresses. 
[0072] Moreover, a further advantage is that of provid- 
ing on the txxly of this packaging the seats able to 
house optical connection components of an extractable 
nature, such as jurK:tions between optical fibres or opti- 
cal Signal attenuators; therefore more complete use is 
made of the container during different PON installation 
stages. 

Claims 

1. Method tor performing fixing inside a container for 
optcal conr>ection components, characterized in 
that ft comprises the following steps: 

manufacturing a protective packaging from an 
eiastomeric material encapsulating at least one 
opt)cal connection component; 
ihserting said packaging containing said at 
least one component inside said container; 
ckjsing the container. 

2. Method according to Claim 1 , characterized in that 
said step of manufacturing a protective packaging 
from elastomeric material encapsulating at least 
one optical connection component comprises: 

insertng an optical connection component into 
a mould of suitable shape for subsequent posi- 
tioning of said packaging in the container; 
filling the mould with the material forming the 
packaging in the fluid state; 
cross-linking the material forming the packag- 
ing with the component inside; 
extracting the packaging itself from the mould. 

3. Method according to Claim 1 . characterized in that 



said inserting step comprises: • 

binding by means of Interlocking engagement 
the packaging containing the component into 
s the container. 

4. Method according to Claim 2, characterized in that 
the operation of filling the mould is performed by 
means of injection moulding of the material in the 

10 fluid state. 

5. Method according to Claim 2, characterized in that 
the operation of filling the mould is performed by 
casting the material in the fluid state. 

IS 

6. Method according to the preceding claims, charac- 
terized in that said elastomeric material forming 
said packaging is a resin with the following charac- 
teristics: a cross-linking temperature lower than 

20 80^C. an operating terrperatiire range of between - 
AO^'C and -i-85**C and a Shore hardness factor A of 
less than 40. . 

7. Method according to the preceding claims, charac- 
2S terized in that said elastomeric material forming the 

packaging is a silicone resin cross-linking at ambi- 
ent temperature. 

8. Method according to the preceding claims, charac- 
30 terized in that said elastomeric material forming the 

packaging is a silicone acrylic resin cross-linking at 
ambient temperature. 

9. Container for optical connection corrponents. char- 
35 acterized in that it comprises a base (2,2") into 

which at least one packaging (4,4") made of elasto- 
meric material and incorporating at least one opti- 
cal connection component (41,41") is inserted, and 
a lid (3,3*) for the container itself, means for closing 
40 the container itself and means tor fixing this pack- 
aging being arranged between said t>ase and said 
lid. 

10. Container for optical connection components 
45 according to Claim 9. characterized in that ssad 

packaging (4,4') is further provided with at least one 
seat (42,42*) for removable insertion of an addi- 
tional optical connection component (43.43*). 

so 11. Container according to Claim 9. characterized in 
that said fixing means are fixing means of the inter- 
locking type. 

12. Container for optical connection components 
55 according to Claim 9. characterized in that sakJ 
base (2.2') has a substantially semi-circular shape 
and comprises a vertical rim (21.21*) present sub- 
stantially along the entire perimeter thereof, two 
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openings (25.25';26.26*) allowing the fibres (1 1.11') 
to enter and leave the container in the vicinity of 
both ends of the straight side (24.24') in the rim 
(21 .21 •). and along the rim (21 ,21 a plurality of ele- 
ments (27,27') for guiding the fibres along an oblig- 5 
atory peripheral path inside this element. 

13. Container for optical connection components 
according to Claim 9. characterized in that said lid 
(3,3') comprises a vertical rim (31,31'), along its 10 
entire perimeter, matching the corresponding rim 
(21 ,21') of the base (2,2'). 

14. Container for optical connection components 
according to Claims 9 and 10. characterized in that is 
said packaging (4.4') comprises a rear portion 
incorporating inside it the said optical connection 
component (41,41'), a front portion which has said 
at least one seat (42,42*) on its upper surface, and 
a central portion in which means for performing fix- 20 
ing to the container are anranged. 

15. Container according to Claims 9 to 14, character- 
ized in that said incorporated component (41,41') is 
arranged transversely in tiie rear portion and said at 2S 
least one seat (42,42*) is ananged transversely 
over the entire widtii of the packaging itself in the 
front portion and on the upper surface. 

16- Container for optical connection components 30 
according to Claim 15. characterized in that said at 
least one seat (42,42') comprises a recess with a 
rounded and widened bottom for comfortably hous- 
ing tiie component (43,43'), said recess having a 
narrow upper part for inserting with pressure and 3S 
securely fixing the component itseff inside. 

17. Container for optical connection components 
according to Claim 9, characterized in that said 
means for closing the container itself and said fixing 40 
means for this packaging comprise in the central 
zone of the base (2) a pedestal (28) of substantially 
rectangular shape for resting the packaging (4) on 
the base itself and two vertical cylindrical pins 
(22.23) which are cemrally holed and ananged 4s 
alongside one anotiier on tiiis pedestal, on the bot- 
tom surface of the lid (3) a locating element (34) for 
the upper surface of the packaging (4) with a shape 
and dimensions corresponding to those of the ped- 
estal (28) and two holes (32.33) aligned in a posi- so 
tion corresponding to that of the pins (22.23), and 
on tiie packaging (4) in the central portion two 
aligned through-holes (44,45) arranged opposite 
the pins (22,23) present on the base (2). 

55 

18. Container for optical connection components 
according to Claim 9, characterized in that said 
means for closing the container itself arxJ said 



means for fixing this packaging comprise in the 
central zone of the base (2') a lug (28*) of substan- 
tially rectangular shape witii the short sides 
rounded and two vertical cylindrical pins (22',23') 
which are centrally holed and arranged alongside 
one another on the sides of the lug. on the fcxsttom 
surface of the lid (3*) a locating element (34") witii 
shape and dimensions corresponding to those of 
the lug (28') and two holes (32',33') aligned in a 
position corresponding to that of the pins (22\23'), 
on tfie packaging (4') in the central portion a 
through-opening (46') with shape and dimensions 
equivalent to those of the lug (28') on the base (2'). 
and two vertical aligned recesses (44', 45') located 
opposite each other on the sides of the packaging 
and arranged opposite the pins (22',23') present on 
the base. 

19- Container for optical connection components 
according to Claims 9 to 18, characterized in that 
tills component (41,41*) incorporated in the rear 
part of the packaging (4,4*) is a planar optics divider 
and the component (43,43') removably inserted In 
the seats (42,42') is an optical junction or a fused- 
fibre coMpler or optical attenuator. 

20. Device for performing fixing to a container and for 
protection of optical connection components, char- 
acterized in tiiat it has a packaging (4.4") made of 
elastomeric material and comprising at least one 
optical connection component (4,4*) incorporated 
inside it and means for performing fixing to said 
container. 

21. Device according to Claim 20, characterized in that 
said packaging further comprises at least one seat 
(42,42*) for removable insertion of an optical protec- 
tion conrponent (43.43*). 

22. Device according to Claims 20 and 21, character- 
ized in tiiat said packaging (4,4*) comprises a rear 
portion incorporating inside it the said optical con- 
nection component (41,41-). a front portion which 
has said at least one seat (42,42*) on its upper sur- 
face, and a central portion in which said means for 
performing fixing to a container are arranged. 

23. Device according to Claim 22, characterized in that 
said means for performing fixing to a container are 
fixing means of the interlocking type. 

24. Device according to Claims 20 to 23. characterized 
in that said incorporated component (41,41*) is 
arranged ti-ansversely in tiie rear portion and said at 
least one seat (42.42*) is arranged transversely 
over the entire width of the packaging itself in the 
front portion and on the upper surface. 
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25. Device according to Claims 21 to 24, characterized 
in that said at least one seat (42.42') comprises a 
recess with a rounded and widened bottom for 
comfortably housing the component (43,43'), said 
recess having a narrow upper part for inserting with 5 
pressure and securely fixing the component itself 
inside. 

26. Device according to Claims 20 to 25. characterized 

in that this component (41 .41 *) incorporated in the 10 
rear part of the packaging (4.4*) is a planar optics 
splitter and the component {43,43') removably 
inserted in the seats (42,42') Is an optical junction 
or a f used-fibre coupler or an optical attenuator. 

15 
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